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© A direct current power supply device is provided 
which generates an alarm signal (19,20) when a 
power failure occurs in an alternating current power 
supply (2) connected as an input to the device. A 
power failure detector circuit (3) is connected at the 
input of the device and signals the failure of the AC 
power supply (2). In order to compensate for dif- 
ferent time delays in the fall of the DC output due to 
varying loads at the output of the device, a reset or 
alarm signal generating circuit (17) is used which is 



controllable in accordance with the size of the load 
(10). This circuit (17) receives as an input, a signal 
(4) identifying a power failure from the power failure 
detector circuit (3) and a signal (16) identifying the 
load current value from a load current value detector 
circuit (15), connected between the load (10) and the 
AC/DC converter (2). The alarm or reset signal gen- 
erating circuit (17), using analog or digital compo- 
nents, generates an alarm or reset signal (1 9,20) at a 
timing determined by the size of the load (10). 
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The present invention relates to a direct currer 
power supply device and in particular to one which 
generates an alarm signal when a power failure 
occurs in an alternating current power supply con- 
nected to an input side thereof. 

Figure 4 is a block diagram illustrating a direct 
current (DC) power supply device of the prior art. 
Referring to that Figure, an alternating current (AC) 
power supply 1 is connected to an AC/DC con- 
verter 2 at Input terminals 6 and 7. The AC/DC 
converter is used for converting alternating current 
provided by the AC power supply 1 into direct 
current at output terminals 8 and 9. A power failure 
detector circuit 3 is connected across the Input 
terminals 6 and 7 and is operative to detect the 
absence of a signal across those terminals, indicat- 
ing a power failure of the AC power supply. If a 
power failure is detected, a detector signal 4 is 
output by the power failure detector circuit 3. The 
detector signai 4 is provided directly to an output 
terminai 13 and to a delay circuit 5, which delivers 
a delayed detector signal 12a to an input of an OR 
gate 12 a predetermined period of time after the 
power failure detector signal 4 has occurred. A load 
10 is connected across the output terminals 8 and 
9 of the AC/DC converter 2, as is a DC low voltage 
output detector circuit 1 1 for detecting a reduction 
of the output voltage of the AC/DC converter 2 
below a threshold value and generating an alarm 
signal 12b. Alarm signal 12b forms a second input 
to the OR circuit 12, which provides an output 
signal 12c to an output terminal 14 whenever there 
is either an output from the delay circuit 5 or an 
output from the DC output low voltage detector 
circuit 11. Signal 12c is used as a reset signal for 
starting a power-failure processing operation of the 
electronic circuit connected as the load 10. 

Referring now to operation timing charts shown 
in Figures 5 and 6, both charts illustrate operations 
of the DC power supply device of the prior art. 
Figure 5 shows operation timing at the occurrence 
of a power failure in the AC power supply 1 when 
the current flowing in the load 10 is small ( 
hereinafter referred to as "under light load"). In 
Figure 5, waveform A illustrates a voltage waveform 
output by the AC power supply 1 both during 
normal operation initially and then after the occur- 
rence of a power failure in the AC power supply 1 , 
at a time identified by time point 102. Waveform C 
illustrates the waveform output from the power fail- 
ure detector signal 4, appearing at terminal 13, 
which is inactive before a power failure occurs in 
the AC power supply 1 and is active after a time 
point 104, which occurs a time period T1 after the 
power failure has occurred at time point 102. the 
delay T1 occurs because of the inherent signal 
delay provided by components in detectors circuit 
3. Waveform D illustrates the waveform of the reset 



signal 12c appearing at terminal 14. This signal is 
inactive until time point 106, which occurs a preset 
time delay T2 after the occurrence of time point 
104, and is active after the time point 106. For all 

5 practical purposes, T1 and T2 are fixed periods of 
time. Waveform B illustrates the output voltage 
waveform of the AC/DC converter 2. In the case 
illustrated in Figure 5, since the current flowing in 
the load 10 is small, the DC output voltage of the 

70 AC/DC converter 2 is maintained by the charge 
stored in a capacitor (not illustrated) provided in- 
side the AC/DC converter 2 and is not immediately 
reduced. The reset signal D at the time point 106 
actually occurs before theT)C output drops. The 

75 reduction is first identifiable later, when a voltage 
threshold is crossed at time point 108, after a time 
period T3 has elapsed. Thus, the detector circuit 
1 1 first detects a reduction of the output voltage of 
the AC/DC converter 2 below the threshold level 

20 well after the power failure occurs. This delayed 
detection creates a problem when there is an in- 
stantaneous power failure and the power returns to 
normal prior to an actual drop in the DC output 
voltage. In such a case, there is a possibility that a 

25 reset signal will be generated even if there is no 
existing problem because of the return of the pow- 
er supply to normal. 

Figure 6 illustrates operation timing at the oc- 
currence of a power failure in the AC power supply 

30 1 when the current flowing in the load 10 is large 
(hereinafter referred to as "under heavy load"). The 
signals illustrated by waveforms A and C of Figure 
5 remain the same in this Figure. However, since 
the current flowing in the load 10 is large, the 

35 charge stored in the capacitor (not illustrated) pro- 
vided inside the AC/DC converter-2 is immediately 
consumed. Thus, as illustrated in waveform B, the 
DC voltage at output terminals 8 and 9 is reduced 
and low voltage detector circuit 1 1 detects a reduc- 

40 tion of the output voltage of the AC/DC converter 2 
below a threshold value at a time point 109, prior to 
the time point 106 in Figure 5. Application of this 
input to the OR gate 12, prior to the input from 
delay circuit 5, causes the reset signai 12c to 

45 become active early. The accuracy of the DC out- 
put voltage detector circuit 11 is often insufficient, 
and in a conventional DC power supply device 
which produces a large range of output voltages at 
terminals 8 and 9 of the AC/DC converter 2, even a 

so normal voltage may activate the low DC output 
voltage detector circuit 11 and be detected as a 
fault. In order to prevent a normal voltage from 
being detected as a fault, the prior art sets the fault 
detection threshold voltage level of the DC voltage 

55 detector circuit 11 at a value lower than the nomi- 
nal operating voltage level of a circuit element used 
in an electronic circuit connected to the load. Be- 
cause the threshold under these conditions is set 
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quite low, the operation of the electronic circuit 
lacks reliability when a power failure actually does 
occur. 

The DC power supply device of the prior art, 
constructed as described above, has several dis- 
advantages. As noted previously, when the DC 
power supply device is employed under light load, 
an unnecessary alarm signal may be generated at 
the occurrence of an Instantaneous power failure 
which returns to normal prior to the occurrence of 
time point 108, when the output voltage of the 
AC/DC converter 2 is reduced below the threshold 
value. A further disadvantage is seen when the DC 
power supply device is used under heavy load and 
the threshold voltage is set quite low. In that case, 
an alarm signal is generated only after the output 
voltage has been reduced below the operational 
voltage of the electronic circuit connected to the 
load. 

The object of the present invention is to pro- 
vide a DC power supply device which outputs a 
power failure alarm signal immediately before any 
resulting decrease in the output voltage of an 
AC/DC converter, both under light load and under 
heavy load, when a power failure has occurred. 

According to the present invention there is 
provided a DC power supply device operative in 
response to an AC power source comprising 
AC/DC converting means for converting an AC 
current into a direct current, a power failure detect- 
ing means responsive to the AC power source for 
generating a power failure detection signal when a 
power failure has occurred in the AC power supply, 
and an alarm signal generating means responsive 
to the power failure detector signal, and charac- 
terised in that a means is provided for detecting 
the load current value at the output of the AC/DC 
converting means, and in that the alarm signal 
generating means is responsive to a load current 
value signal and can output an alarm signal after a 
delay time determined in accordance with the load 
current value at the output of the AC/DC converting 
means. 

The alarm signal generating circuit may be 
implemented with analog or digital components. 
With the present invention, a reset signal may be 
generated after a short delay for a large load and 
may be generated after relatively longer delays for 
medium and small loads. 

The present invention will now be described by 
way of example with reference to the accompany- 
ing drawings, in which:- 

Figure 1 is a block diagram of a DC power 
supply device according to a first embodiment 
of the present invention; 

Figure 2 is an operation timing chart of the DC 
power supply device shown in Figure 1 at the 
occurrence of a power failure; 



Figure 3 is a block diagram of a DC power 
supply device according to a second embodi- 
ment of the invention; 

Figure 4 is a block diagram of a DC power 
5 supply device in the prior art; 

Figure 5 is an operation timing chart of the DC 

power supply device shown in Figure 4 at the 

occurrence of a power failure under light load; 

Figure 6 is an operation timing chart of the DC 
70 power supply device shown in Figure 4 at the 

occurrence of a power failure under heavy load; 

Figure 7 is an analog implementation of a reset 

signal generating circuit; 

Figure 8 is an operation timing chart of the reset 
rs signal generating circuit shown in Figure 7 for 
small, medium and large loads; 
Figure 9 is a block diagram of a digital im- 
plementation of a reset signal generating circuit; 
Figure 10 is an embodiment of a reset signal 
20 generating circuit used in a digital implementa- 
tion of the invention; 

Figure 11 is a table summarizing the digital 
signal and circuit connections used for a variety 
of load conditions; and 
25 Figure 12 is a flow chart of a program imple- 
mented in a digital embodiment of the invention 
for determining the configuration of an appro- 
priate delay circuit for varying load conditions. 
A first embodiment of the present invention is 
30 described with reference to Figures 1 and 2. Figure 
1 is a block diagram, wherein the numerals 1 to 4, 
6 to 10 and 13 indicate the same signals and 
components as in the prior art shown in Figure 4. 
Referring to Figure 1, an AC power supply 1 is 
35 connected at its output to an AC/DC converter 2 at 
its input terminals 6 and 7 and to a power failure 
detector 3. A load current value detector circuit 1 5 
is connected to output terminal 9 of the AC/DC 
converter 2 and is used for detecting the value of 
40 the current flowing in the load 10. Circuit 15 out- 
puts a load current value signal 16. A reset signal 
generating circuit 17 serves to generate an alarm 
signal in response to the power failure detector 
signal 4 and the load current value signal 16. The 
45 alarm signal is generated a variable period of time 
after the power failure detector signal 4 is gen- 
erated. The length of the period is determined by 
the level of the load current value signal 16. The 
alarm signal appears as a reset signal 18 at reset 
so signal terminal 19. 

Figure 2 is an operation timing chart, wherein 
time points 102 and 104, waveforms A, B and C, 
and period T1 have the same meaning as in the 
prior art shown in Figures 5 and 6. Waveform D1 
55 illustrates the voltage waveform of the reset signal 
18. Portion 105a of waveform D1 shows the voltage 
waveform of the reset signal 18 under heavy load, 
having a knee beginning at time point 106a. Portion 
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105b of waveform D1 shows the voltage waveform 
of the reset signal 18 under light load, having a 
knee beginning at time point 106b, Referring to 
waveform B, it can be seen that portion 107a 
shows the voltage waveform of the output signal of 
the AC/DC converter under heavy load. Also wave 
form B, portion 107b shows the voltage waveform 
of the~butput signal of the AC/DC converter 2 under 
light load. When a power failure occurs at point 102 
of waveform A, a period of time T1 passes before 
the power failure detection signal is activated at 
point 104 of waveform C. Following activation of 
the power failure detector signal when there is a 
heavy load, a short length of time T4a passes until 
the reset signal 18 becomes active, as seen in 
waveforms C and D. When there is a light load, a 
long lengtifof time T4b passes until the reset 
signal 18 becomes active, after the AC power sup- 
ply power failure signal 4 has become active at 
point 104. 

The reset signal generating circuit 17 in Figure 
1 activates the reset signal 18 at different times, 
depending on the level of the load current i, as 
detected by load current value detector circuit 15 
and represented by the load current value signal 
16 output by circuit 15. When the load current i is 
small, the generating circuit 17 makes the reset 
signal 18 active a long period of time after the AC 
power supply power failure signal 4 has become 
active. 

Referring to Figure 2, the length of time until 
the output voltage waveform 107a of the AC/DC 
converter 2 drops, after the power failure detector 
signal 4 has become active, will vary between the 
duration T4a for heavy loads and T4b for light 
loads. As subsequently described, the length of 
time can be varied, preferably in several steps, 
between the values for light and heavy loads de- 
pending upon the gradations in load to which cir- 
cuit 17 is sensitive. 

An example of the specific structure and opera- 
tion of the reset signal generating circuit 17 is 
shown in Figure 7. The output from the AC/DC 
converter 2 is connected to load 10, as in Figure 1. 
The load current value detector circuit 15 com- 
prises resistor R0 connected between one terminal 
of load 10 and the output terminal 9 of the con- 
verter 2. A voltage in proportion to the current i is 
generated by the resistor R0 in the load power line. 
An amplifier IC1, connected at the load end of 
resistor R0, amplifies the voltage and provides it as 
an output on line 16. The output placed on line 16 
by amplifier IC1 is a voltage that is inversely pro- 
portional to the load. The reset signal generating 
circuit 17 receives the signal on line 16 as well as 
a signal on line 4 from the conventional power 
failure detector circuit 3. The output from the oper- 
ational amplifier on line 16 is connected via resistor 



R2 to junction point A. Also connected to this 
junction point is one terminal of a capacitor C1, 
whose opposite terminal is connected to ground. 
During ordinary operation, capacitor C1 is charged 

5 by the voltage output of operational amplifier IC1, 
thereby raising the voltage at junction A over a 
period of time. A third element connected to junc- 
tion point A is operational amplifier IC2, which has 
a given threshold voltage level set in a manner 

w known in the art. The output of IC2 is connected to 
the base of transistor TR2, whose emitter is con- 
nected to ground and whose collector is connected 
to reset terminal 19. Finally, as previously noted, 
the output from the power failure detector circuit 3 

75 on line 4, indicating that the AC signal is off, is 
Input to the base of transistor circuit TR4. The 
emitter of transistor TR4 is connected to ground 
and its collector is connected via resistor R1 to 
junction point A. 

20 In operation, when a power failure is detected 

by circuit 3, an AC off detection signal 4 is applied 
to the base of transistor TR4. As a result, the 
transistor is switched w on" and capacitor C1 is 
discharged as a result of the voltage generated 

25 across resistor R1. The capacitor discharge char- 
acteristic will depend upon the output voltage of 
operational amplifier 1C1. Accordingly, the period of 
time required for the threshold level of IC2 to be 
reached will depend upon the level of the output 

30 signal across the load. 

Figure 8 illustrates the operation of the reset 
signal generating circuit in Figure 7 for a variety of 
loads. Since the voftage at point A will vary in- 
versely with the size of the load, a~small load will 

35 result in the storage of a large voltage by the 
capacitor C2 and a large load will result in the 
storage of a small voltage by the capacitor. When 
an AC off signa!4 is generated as a result of the 
failure of the power supply, the capacitor C1 be- 

40 gins to discharge and the voltage at point A de- 
creases. When the voltage at point A reaches the 
threshold level of operating amplifier" IC2, the am- 
plifier generates an output which appears as reset 
signal 19. As seen in Figure 8, this signal will 

45 appear at different times after the AC off signal 4 is 
generated, depending upon the load served by the 
DC power supply device. 

Clearly, the above circuit is designed to gen- 
erate an alarm signal with a time delay set in 

so accordance with the load current value of the 
AC/DC converter when detecting a power failure of 
the AC power supply. When a power failure is 
detected and shortly afterward normal power is 
resumed, before the capacitor C1 is discharged to 

65 the threshold level of the operational amplifier IC2, 
the power "off" signal is removed. The capacitor 
C1 stops discharging and begins to recharge. 
Thus, the threshold of IC2 is not crossed and.no 
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reset signal is generated. In this manner the alarm 
signal is not generated when the output of the 
AC/DC converter is normal, even after a power 
failure has occurred. 

In order to increase the reliability of operation, 
as shown In Figure 3, a signal obtained by an OR 
connection of an output of a low DC output voltage 
detector circuit 1 1 and an output of the reset signal 
generating circuit 17 may be used. In this embodi- 
ment, OR circuit 21 may be used to provide the 
reset signal 20. At the occurrence of an ordinary 
power failure, this embodiment performs the same 
operations and produces the same effect as that 
illustrated in Figure 1 . However, at the occurrence 
of an output fault of the AC power supply 1 , if the 
reset signal generating circuit 17 does not generate 
the reset signal for some reason, the embodiment 
generates the reset signal 20 by means of the low 
DC output voltage detector circuit 11. 

A further embodiment of the invention is seen 
in Figure 9, using a digital architecture for the load 
current value detector circuit 15 and the reset 
signal generating circuit 17. As in Figure 7, the 
load current value is detected by resistor R0 and 
the voltage value is converted by an A/D converter 
circuit 31, whose output is connected to a CPU 30 
via I/O buffer 32 and bus 33. The CPU 30 knows 
the digital value of the load current i by virtue of 
the output of analog to digital converter 31. The 
CPU is responsive to this digital value and stores 
an appropriate digital value in an output latch 34, 
identifying the load current value. The output from 
latch 34, which may be flip-flop-based, provides N 
bits of information to the reset signal generating 
circuit 17, where N is the number of bits used to 
represent the variable load current levels. 

Figure 10 shows the reset signal generating 
circuit 17 in greater detail as connected to the 
output of latch 34, the output 4 of the power failure 
detector circuit 3 and reset terminal 19. The circuit 
comprises three transistors TR1, TR2, TR3, each of 
which has its base connected to receive a respec- 
tive one of N output bits from latch 34, identifying 
whether the load is high, low or in between, where 
N in this case equals 3. (The use of three bits 
allows seven levels of load variation to be repre- 
sented.) The circuit also comprises a transistor 
TR4, connected in a manner similar to that of the 
embodiment of Figure 7 and having its collector 
connected to the emitter of each of transistors TR1, 
TR2 and TR3. A junction point A connects together 
one terminal of capacitor a ClTthe input to oper- 
ational amplifier IC2 and the resistors R1, R2 and 
R3 that are in series with the collector terminals of 
transistors TR1 , TR2 and TR3, respectively. 

In operation, the CPU will provide a digital 
signal (D0.D1.D2) to latch 34, identifying whether 
the load current is high, low or in between. The bits 



in the latch will turn "on" a respective one or more 
transistors TR1 , TR2 and TR3, thereby opening a 
path or paths between charged capacitor C1 and 
transistor TR4. When the AC source is "off", the 

s AC "off" signal 4 is entered at the base of transis- 
tor TR4, which then conducts and permits the 
charge in capacitor C1 to be discharged through 
transistor TR4 and one or more lines selected form 
among the three lines respectively containing resis- 

10 tors R1, R2 or R3 and transistors TR1, TR2 and 
TR3. As the capacitor C1 discharges through the 
selected line or lines, the negative input of the 
comparator IC2 changes at a rate dependent on 
the value of the resistor R1 , R2 or R3 (or parallel 

15 combination thereof) selected by the energization 
of one or more of the transistors TR1, TR2 and 
TR3. 

For example, if TR1-TR3 are all "on", the reset 
signal 19 may be switched low immediately. If any 

20 one or two of TR1-TR3 is "on", the reset signal is 
switched low after a variable delay. The effective 
discharge resistance can thus be divided into mul- 
tiple stages according to the value of the con- 
sumed current. As mentioned, three bits (DO, D1, 

25 D2) allows the discharge resistance to take seven 
possible different values. 

An example of the signals used in seven-stage 
operation, employing the circuit of the embodiment 
of Figures 9 and 10, is seen in Figure 11. In the 

30 chart, the seven load conditions (1-7) are shown 
along the top horizontal portion of the chart and 
represent the load current, varying from a small 
vaiue (condition 1) to a large value (condition 7). 
The data at the output of buffer 32 is seen in 

35 horizontal line C of the Figure in hexadecimal nota- 
tion. The output representing each of these load 
ranges, as it appears at buffer 34, is represented in 
row D as binary signals D0-D2. The combination of 
discharge resistors selected in response to each of 

40 the load ranges is shown in row E of the Figure 
and the corresponding delay of tFe reset signal, 
varying from a long duration to a short duration, is 
seen in row F. 

Figure 12 shows a flowchart which represents 

45 the operation of the CPU 30 in response to data 
input from the A/D converter. The data is input at 
step 41, and is then judged at step 42. Depending 
upon the value of the input data, seen in hex- 
adecimal notation corresponding to iine C of Figure 

so 10, a particular value corresponding tcTline D of 
Figure 10 is written to the input of latch 34, as seen 
in steps 43a-43g. The binary data which would 
appear at the output of latch 34 controls the opera- 
tion of reset signal generating circuit 17, in accor- 

56 dance with the structure of Figure 10. 

While specific analog and digital embodiments 
of the present invention have been shown, modi- 
fications of this circuitry would be known and un- 
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derstood by one of ordinary skill in the art. 

For example, the load current value signal 16 
that is detected by the load current detector circuit 
15 in the preferred embodiments of the invention 
may be generated in accordance with the setting of 
a switch or the like, if it is a known predetermined 
value, and may be given to the reset signal gen- 
erating circuit 17. 

It also will be appreciated further that when the 
preferred embodiments are connected to one or a 
plurality of loads selectively, from among various 
units of known current consumption, the load cur- 
rent value signal 16 may be generated in accor- 
dance with a sum calculated by a processor (not 
illustrated) using pre-stored current consumption 
values for each of the various units, and may then 
be provided to the reset signal generating circuit 
17. 

Claims 

1. A DC power supply device operative in re- 
sponse to an AC power source (1) comprising 

AC/DC converting means (2) for converting 
an AC current into a direct current, 

a power failure detecting means (3) re- 
sponsive to the AC power source for generat- 
ing a power failure detection signal (4) when a 
power failure has occurred in the AC power 
supply (1), and 

an alarm signal generating means (17) re- 
sponsive to the power failure detector signal 
(4) 

and characterised in that 

a means (15) is provided for detecting the 
load current value at the output of the AC/DC 
converting means (2), 

and in that the alarm signal generating 
means (17) is responsive to a load current 
value signal (16) and can output an alarm 
signal (19,20) after a delay time determined in 
accordance with the load current value at the 
output (8,9) of the AC/DC converting means 
(2). 

2. A device as claimed in Claim 1 , characterised 
in that the delay time is inversely related to the 
load current value. 

3. A device as claimed in Claim 1 or Claim 2. 
characterised in that the alarm signal (19,20) is 
a reset signal for a load (10). 

4. A device as claimed in any one of Claims 1 to 
3, characterised in that the alarm signal gen- 
erating means (17) comprises 

a voltage storage means (C1) and 

a switching means (TR4) which is con- 



nected between the voltage storage means 
(C1) and ground, and which is responsive to 
the power failure detector signal (4) to dis- 
charge the voltage in the voltage storage 
5 means (C1). 

5, A device as claimed in Claim 4, characterised 
in that the alarm signal generating means (17) 
comprises a means (IC2) for comparing the 

10 level of voltage stored in the voltage storage 

means (C1) with a predetermined voltage level. 

6. A device as claimed in Claim 5, characterised 
in that the voltage storage means (C1) com- 

15 prises 

a capacitor and 

the means (!C2) for comparing the level of 
voltage comprises an operational amplifier. 

20 7. A device as claimed in any one of Claims 1 to 

6, characterised In that it further comprises 

a means (11) for detecting a voltage below 
a predetermined threshold at the output (8,9) 
of the AC/DC converting means (2) and for 
25 generating a low output voltage signal, and 

a logic circuit means (21) responsive to 
either the low output voltage signal or the 
alarm signal for generating a reset signal (20). 

30 8. A device as claimed in any one of Claims 1 to 

7, characterised in that the load current detect- 
ing means (15) comprises a resistor (RO)and 
an amplifier means (IC1). 

35 9. A device as claimed in Claim 8, characterised 
in that the amplifier means (IC1) provides an 
output having a value varying inversely with 
respect to the magnitude of the load current. 

40 10. A DC power supply device operative in re- 
sponse to an AC power source (1) to provide 
DC power to a load (10) comprising 

an AC/DC converter (2) for converting an 
AC current into a direct current, and 

45 a reset signal generating means (17) re- 

sponsive to failure of the AC power source (1), 
and characterised in that 

the reset signal generating means (17) is 
also responsive to a DC load current level 

so produced by the AC/DC converter (2) to output 

a reset signal (19,20) after a delay time deter- 
mined in accordance with the DC load current 
level. 

55 11. A device as claimed in Claim 10, characterised 
in that the reset signal generating means (17) 
comprises 

a voltage storage means (C1 ), 
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a first means (TR1 ,TR2,TR3) for detecting 
the DC load current level and for generating a 
digital signal representative of this level, and 

a second means (TR4) responsive to the 
digital signal and a power failure of the AC 5 
power supply (1) to control variably the dis- 
charge rate of the voltage storage means (C1). 

12. A device as claimed In Claim 1 1 , characterised 

In that It further comprises 10 

a means (R1.R2.R3) responsive to the volt- 
age stored in the voltage storage means (C1) 
for signalling that the voltage stored is equal to 
a predetermined value. 

75 

13. A device as claimed in any one of Claims 1 to 
12, characterised in that the alarm or reset 
signal generating means (17) operates under 
the control of a CPU (30). 

20 
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© A direct current power supply device is provided 
which generates an alarm signal (19,20) when a 
power failure occurs in an alternating current power 
supply (2) connected as an input to the device. A 
power failure detector circuit (3) is connected at the 
input of the device and signals the failure of the AC 
power supply (2). In order to compensate for dif- 
ferent time delays in the fall of the DC output due to 
varying loads at the output of the device, a reset or 
alarm signal generating circuit (17) is used which is 
controllable in accordance with the size of the load 
(10). This circuit (17) receives as an input, a signal 
(4) identifying a power failure from the power failure 
detector circuit (3) and a signal (16) identifying the 
load current value from a load current value detector 
circuit (15), connected between the load (10) and the 
AC/DC converter (2). The alarm or reset signal gen- 
erating circuit (17), using analog or digital compo- 
nents, generates an alarm or reset signal (19,20) at a 
timing determined by the size of the load (10). 
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